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(54) FILTER MANUFACTURING DEVICE AND INK WEIGHT MEASURING METHOD OF FILTER 
MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the filter 
manufacturing device and the ink weight measuring 
method of the filter manufacturing device which can 
manufacture a filter of good quality by measuring the 
weight of ink jetted out of an ink jet head and always 
managing the amount of ink from the ink jet head before 
or after ink drops are jetted out to the filter. 
SOLUTION: This device is equipped with the ink jet head 
20 having a driving element which is driven with an 
applied voltage to jet ink drops out to a substrate 48, a 
weight measuring means 18 which measures the weight 
of the ink drops jetted out of the ink jet head 20, and a 
control means 2000 which varies the voltage applied to 
the driving element of the ink jet head 20 according to 
the weight of the ink drops measured by the weight 
measuring means 18. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink gravimetry method in 
the filter manufacturing installation and filter manufacturing installation for manufacturing filters, such 
as a light filter applied to display, such as a liquid crystal display. 
[0002] 

[Description of the Prior Art] Use of a liquid crystal display, especially electrochromatic display display 
is increasing with development of electronic equipment, for example, a computer, portable information 
machines and equipment, etc. The light filter is used for this kind of liquid crystal display in order to 
colorize a display image. 

[0003] A light filter has a substrate and may form the ink of R (red), G (green), and B (blue) by reaching 
the target by the predetermined pattern to this substrate. The ink-jet method is adopted as a method 
which reaches the target ink to such a substrate. 

[0004] If an ink-jet method is adopted, although it breathes out the ink of the specified quantity and it is 
made to reach the target from the head of an ink jet to a filter, this substrate is carried in the X-Y stage as 
indicated by JP,8-271 724, A. This X-Y stage moves a substrate in the direction of X, and the direction of 
Y, and the ink from an ink-jet head can reach the position of a substrate now. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when manufacturing such a light filter, it is 
necessary to carry out suitable amount impact and to form the ink of R, G, and B to a substrate. In this 
case, the amount of R, G, and B ink drop will produce an irregular color in a light filter, if an exact 
amount is not appropriately breathed out according to the state of an ink drop. 
[0006] It is breathed out from a nozzle, configuration measurement of the ink drop which reached the 
light filter is carried out by the image processing, ink concentration is measured by the transmissometry, 
ink concentration is measured in JP,9-101410,A by reflection factor measurement, and there is an 
example which is performing flight configuration measurement by the laser beam of the ink drop 
moreover breathed out from the nozzle in it. 

[0007] However, when configuration measurement of such an ink drop etc. is performed, there is a 
problem that the surrounding structure of an ink-jet head becomes complicated. 
[0008] Then, the technical problem of this invention is canceled, before breathing out an ink drop to a 
filter, the gravimetry of the ink discharge quantity from an ink-jet head is carried out in the middle of 
discharge work, and the amount of ink from an ink-jet head is always managed, and it aims at offering 
the ink gravimetry method in the filter manufacturing installation and filter manufacturing installation 
which can manufacture a quality filter. 
[0009] 

[Means for Solving the Problem] In this invention, the manufacturing installation of the filter of a claim 
1 In the filter manufacturing installation which manufactures a filter by reaching the target ink to a 
substrate The ink-jet head which has the driver element driven with applied voltage in order to breathe 
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out an ink drop to a substrate, A gravimetry means to measure the weight of the ink drop breathed out 
from the ink-jet head, It is the filter manufacturing installation characterized by having the control 
means which change the applied voltage given to the driver element of an ink-jet head based on the 
weight of the ink drop measured by the gravimetry means. 

[00 1 0] In invention of a claim 1 , in case a filter is manufactured by reaching the target ink to a substrate, 
the ink-jet head has the driver element driven with applied voltage, in order to breathe out an ink drop to 
a substrate. The weight of the ink drop breathed out from the ink-jet head is measured by the gravimetry 



means. 



[001 1] Based on the weight of the ink drop measured by the gravimetry means, control means change 
the applied voltage given to the driver element of an ink-jet head. 

[0012] The gravimetry of the ink discharge quantity from an ink-jet head can be carried out to the 
substrate of a filter by this before the work which carries out the regurgitation of the ink, or during 
regurgitation work, and the weight of the ink drop from an ink-jet head can be managed. By this, ink 
discharge is stabilized, variation decreases in an ink coverage, and, as a result, a filter with sufficient 
quality with few irregular colors can be obtained. 

[0013] At the filter manufacturing installation of invention of a claim 2, a driver element is a piezo- 
electric element and control means control the rate of strain of a driver element by changing the 
frequency of pulse-like applied voltage. Thereby, control means can breathe out a proper quantity of an 
ink drop, if the rate of strain of a driver element are controlled by changing the frequency of pulse-like 
applied voltage based on the weight of an ink drop. 

[0014] At the filter manufacturing installation of invention of a claim 3, a driver element is a piezo- 
electric element and control means control the amount of distortion of a driver element by changing the 
voltage of pulse-like applied voltage. Thereby, control means can control the amount of distortion of a 
driver element by changing the size of the voltage of pulse-like applied voltage based on the weight of 
an ink drop, and can breathe out the proper amount of an ink drop. 

[0015] In invention of a claim 4, a gravimetry means is dividing the weight of determination and two or 
more of its ink drops for two or more ink drops by the number of ink drops from an ink-jet head, and 
computes the weight of one drop of ink drop. Thereby, the weight of one drop of ink drop can be 
measured correctly. 

[0016] In the filter manufacturing installation of invention of a claim 5, in case a gravimetry means 
manufactures a light filter, it computes a weight about the red and green which are breathed out from an 
ink-jet head to a substrate, and one drop of blue ink drop. Thereby, in case a light filter is manufactured, 
the weight of red, green, and one drop of blue ink drop can be computed separately, respectively. 
[0017] Next, invention of a claim 6 is the ink gravimetry method used for the filter manufacturing 
installation which manufactures a filter by reaching the target ink to a substrate. The weight of the ink 
drop breathed out from the ink-jet head which has the driver element driven with applied voltage in 
order to breathe out an ink drop to a substrate is measured, control means It is the ink gravimetry 
method in the filter manufacturing installation characterized by what the applied voltage given to the 
driver element of an ink-jet head based on the weight of the ink drop measured by the gravimetry means 
is changed for. 

[0018] Measuring the weight of the ink drop breathed out from the ink-jet head which has the driver 
element driven with applied voltage, in order to breathe out an ink drop to a substrate, in case a filter is 
manufactured by reaching the target ink to a substrate in this invention, control means change after that 
the applied voltage given to the driver element of an ink-jet head based on the weight of the ink drop 
measured by the gravimetry means. 

[0019] The gravimetry of the ink discharge quantity from an ink-jet head can be carried out in the 
middle of regurgitation work before the work which carries out the regurgitation of the ink to the 
substrate of a filter by this, and the weight of the ink drop from an ink-jet head can be managed. By this, 
ink discharge is stabilized, variation decreases in an ink coverage, and, as a result, a filter with sufficient 
quality with few irregular colors can be obtained. 

[0020] At the filter manufacturing installation of invention of a claim 7, a driver element is a piezo- 
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electric element and control means control the rate of strain of a driver element by changing the 
frequency of pulse-like applied voltage. Thereby, control means can breathe out a proper quantity of an 
ink drop, if the rate of strain of a driver element are controlled by changing the frequency of pulse-like 
applied voltage based on the weight of an ink drop. 

[0021] At the filter manufacturing installation of invention of a claim 8, a driver element is a piezo- 
electric element and control means control the amount of distortion of a driver element by changing the 
voltage of pulse-like applied voltage. Thereby, control means can control the amount of distortion of a 
driver element by changing the size of the voltage of pulse-like applied voltage based on the weight of 
an ink drop, and can breathe out the proper amount of an ink drop. 

[0022] In invention of a claim 9, a gravimetry means is dividing the weight of determination and two or 
more of its ink drops for two or more ink drops by the number of ink drops from an ink-jet head, and 
computes the weight of one drop of ink drop. Thereby, the weight of one drop of ink drop can be 
measured correctly. 

[0023] In the filter manufacturing installation of invention of a claim 10, in case a gravimetry means 
manufactures a light filter, it computes a weight about the red and green which are breathed out from an 
ink-jet head to a substrate, and one drop of blue ink drop. Thereby, in case a light filter is manufactured, 
the weight of red, green, and one drop of blue ink drop can be computed separately, respectively. 
[0024] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
based on a drawing. 

[0025] Drawing 1 shows a part of gestalt of desirable operation of the filter manufacturing installation of 
this invention, and drawing 2 simplifies and shows a part of filter manufacturing installation of drawing 
I. 

[0026] As shown in drawing 1 and drawing 2 , the 1st coloring means 210 of the filter manufacturing 
installation 10, the 2nd coloring means 220, and the 3rd coloring means 230 have the rough almost same 
structure, and have the base 12, the 1st move means 14, the 2nd move means 16, the electronic balance 
(gravimetry means) 18, the ink-jet head 20, the capping unit 22, the cleaning unit (cleaning means) 24, 
and the controller 26 grade. 

[0027] The base (it is also called a stand) 12 is equipped with the safety guard 28 which holds the 1st 
move means 14 mentioned above, the 2nd move means 16, the electronic balance 18, the capping unit 
22, and cleaning unit 24 grade, and can open [ an operator ] now the door of the predetermined part of 
this safety guard 28. 

[0028] The controller 26 is equipped with the monitor 30 and the keyboard 32, and the computer 34 
grade. 

[0029] a base 12 top - the [ the 1st move means 14, the electronic balance 18, the capping unit 22, the 
cleaning unit 24, and ] - 2 move meanses 16 are set up Around the base 12, the robot 74 and the 
substrate hold means 70 are arranged. 

[0030] The 1st move means 14 is preferably set up directly on the base 12, and, moreover, this 1st move 
means 14 is positioned in accordance with Y shaft orientations. 

[0031] To this, the 2nd move means 16 is stood and attached to the base 12 using Supports 16A and 
16 A, and, moreover, the 2nd move means 16 is attached in posterior part 12A of the base 12. Y shaft 
orientations of the 1st move means 14 of X shaft orientations of the 2nd move means 16 are directions 
which intersect perpendicularly. A Y-axis is a shaft which met in anterior part 12B of the base 12, and 
the direction of posterior part 12 A. On the other hand, the X-axis is a shaft in alignment with the 
longitudinal direction of the base 12, and is respectively level. 

[0032] First, the 1st move means 14 shown in drawing 1 and drawing 2 and the 2nd move means 16 are 
explained with reference to drawing 3 . 

[0033] Drawing 3 shows the 1st move means 14, the 2nd move means 16, and the ink-jet head 20 grade. 
As already stated, the supports 16A and 16A of the 2nd move means 16 are located in the posterior part 
12 A side of the base 12. 

[0034] The 1st move means 14 of drawing 3 has the guide rail 40, and a linear motor can be used for the 
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1st move means 14. Along with a guide rail 40, the slider 42 of the 1st move means 14 of this linear 
motor form can be moved to Y shaft orientations, and can be positioned. 

[0035] The slider 42 is equipped with the motor 44 for theta shafts. This motor 44 is for example, a die 
JIEKUTO drive motor, and Rota of a motor 44 is being fixed to the table 46. Thereby, by energizing on 
a motor 44, Rota and a table 46 can be rotated along the direction of theta, and can carry out the index 
(rotation indexing) of the table 46. 

[0036] The table 46 of drawing 3 positions a substrate 48, and, moreover, holds it. The table 46 has the 
adsorption maintenance means 50, when the adsorption maintenance means 50 operates, can let hole 
46A of a table 46 pass, and can adsorb and hold a substrate 48 on a table 46. A substrate 48 can be 
correctly positioned on a table 46 by gage-pin 46B of a table 46. 

[0037] As for the table 46, the ink-jet head 20 has ****** or the ****** area 52 for trying, striking and 
carrying out for ink. This ****** area 52 is parallel to X shaft orientations, and is established in the 
back end section side of a table 46. 

[0038] Next, the 2nd move means 16 of drawing 3 has column 16B fixed to Supports 16A and 16 A, and 
this column 16B has the 2nd move means 16 of linear motor form. The slider 60 could be moved to X 
shaft orientations along with guide-rail 62A, and could be positioned, and the slider 60 is equipped with 
the ink-jet head 20 as an ink regurgitation means. 

[0039] The ink-jet head 20 has the motors 62, 64, 66, and 68 as a rocking positioning means. If it 
operates, the ink-jet head 20 moves up and down along with the Z-axis, and can position a motor 62. 
This Z-axis is a direction (the vertical direction) which intersects perpendicularly respectively to the X- 
axis and a Y-axis. 

[0040] If a motor 64 is operated, the ink-jet head 20 is rocked along the direction of beta, and can be 
positioned. If it operates, a motor 66 is rocked in the direction of gamma, and the ink-jet head 20 can 
position it. If it operates, a motor 68 is rocked in the direction of alpha, and the ink-jet head 20 can 
position it. 

[0041] Thus, in a slider 60, straight- line movement of the ink-jet head 20 of drawing 3 can be carried out 
at Z shaft orientations, and it can be positioned, and it can rock along with alpha, beta, and gamma, and 
can position, and ink regurgitation side 20P of the ink-jet head 20 can control a position or a posture 
correctly to the substrate 48 by the side of a table 46. 

[0042] Next, with reference to the plan of drawing 2 and drawing 4 , the attachment-and-detachment 
exchange (loading and loading) work of the substrate between substrate hold meanses 72 to hold the 
attachment-and-detachment work position P of a substrate and substrate of the 1st move means 14 is 
explained. 

[0043] The robot 74 which is a substrate feeding-and-discarding appearance means performs loading 
and loading of a substrate. As it is indicated in drawing 4 as drawing 2 , this robot 74 is located ahead of 
the base 12, and is located ahead of the substrate hold means 70. 

[0044] The substrate hold means 70 has held two or more substrates 48, as shown in drawing 2 , and it 
exchanges a substrate 48 between the substrate attachment-and-detachment work position P of the 1st 
move means 14, and the substrate hold means 70, 

[0045] The substrate attachment-and-detachment work position P is ahead located rather than the 2nd 
move means 16 about the base, and a robot 74 can do freely and efficiently the attachment-and- 
detachment work of the substrate 48 in the substrate attachment-and-detachment work position P 
depending on existence of the 2nd move means 16 and an ink-jet head, without being interfered. That is, 
it is located above the 1st move means 14, and the 2nd move means 16 is located in posterior part 12A 
of the base 12 moreover more preferably, on the other hand the substrate attachment-and-detachment 
work position P is near [ table 46 ] the 1st move means 14, and the 2nd move means 16 and the ink-jet 
head 20 are because it is more preferably located in anterior part 12B of the base 12. 
[0046] thus, the thing to do - the substrate attachment-and-detachment work position P and the position 
of the 2nd move means 16 —like - it can detach . 

[0047] A robot's 74 structure has pedestal 74A, the medial-axis section CL, 1st arm 74B, and 2nd arm 
74C, as shown in drawing 2 , and 2nd arm 74C has for example, vacuum adsorption pad 74D. A 
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substrate 48 can be exchanged with the substrate hold means 70 smoothly easily for an efficiency target 
between the substrate attachment-and-detachment work positions P by adsorbing a substrate 48 by a 
robot's 74 vacuum adsorption pad 74D, and rotating 1st arm 74B and 2nd arm 74C along with the 
medial-axis section CL moreover, and moving the medial-axis section CL up and down to Z shaft 
orientations. 

[0048] Drawing 5 indicates the control-means 2000 grades to be the 1st coloring means 210 shown in 
drawing 1 and drawing 2 , the 2nd coloring means 220, and the 3rd coloring means 230. 
[0049] In drawing 5 , the already expressed 1st coloring means 210, the 2nd coloring means 220, and the 
3rd coloring means 230 are arranged in order on right-hand side from left-hand side, and the dryness 
meanses 1000, 1001, and 1002 are arranged among these. 

[0050] Near the 1st coloring means 210, the substrate hold means 70 and a robot 74 are stationed, a 
robot 74 is stationed near the 2nd coloring means 220, and the robot 74 is stationed near the 3rd coloring 
means 230. 

[0051] Another substrate hold means 70 is arranged near the dryness means 1002. 

[0052] The three 1st coloring meanses cannot be found and the 3rd coloring means 210,220,230 can 

perform [ control means 2000 ] management of ink, and other managements now. 

[0053] The control panel 80 of the 1st coloring means 210 is connected to the computer 34, and the 

computer 34 is connected to the ink management controller 98. Similarly, the control panel 80 of the 

2nd coloring means 220 supervises a computer 34, and is connected to the ink management controller 

98, and the control panel 80 of the 3rd coloring means 230 supervises a computer 34, and is connected 

to the ink management controller 98. 

[0054] The robot 74 of the 1st coloring means 210 moves the substrate 48 for the light filter which it is 
going to manufacture from now on from the substrate hold means 70 to the attachment-and-detachment 
work position P side of the substrate of the 1st coloring means 210, and the 1st coloring means 210 can 
breathe out a red ink drop to this substrate 48, and he can make it reach the target. The substrate 48 
which the red ink drop reached moves to the dryness means 1000 side, and a robot 74 dries it with the 
dryness means 1000. 

[0055] The robot 74 of the 2nd coloring means 220 conveys the substrate 48 set for the dryness means 
1000 to the substrate attachment-and-detachment work position P of the substrate 48 of the 2nd coloring 
means 220, and the 2nd coloring means 220 breathes out a green ink drop, and he makes it reach a 
substrate 48. Then, a robot 74 moves a substrate 48 from the 2nd coloring means 220 to the dryness 
means 1001. 

[0056] The next robot 74 moves a substrate 48 on the dryness means 1001 in the substrate attachment- 
and-detachment work position P of the substrate 48 of the 3rd coloring means 230. The 3rd coloring 
means 230 makes a blue ink drop breathe out and reach a substrate 48. 

[0057] On a substrate 48, red and green and blue ink are formed in order by this, and, thereby, a light 
filter is made. And a robot 74 moves a substrate 48 from the 3rd coloring means 230 to the dryness 
means 1002. The substrate 48 dried on the dryness means 1002 will be held in the substrate hold means 
70 by another robot 74. 

[0058] Thus, the dryness meanses 1000, 1001, and 1002 can dry the ink red and the green and blue ink 
drop which were colored, respectively with the 1st coloring means 210, the 2nd coloring means 220, and 
the 3rd coloring means 230 each time, by performing such dryness processing during movement of a 
substrate 48, can raise the manufacture efficiency of a light filter and can avoid un-arranging, such as 
scattering of the ink in a light filter. 

[0059] drawing 6 showing the more detailed example of the internal structure of the control means 2000 
of drawing 5 , and being shown in drawing 6 - the [ the 1st coloring means 210 or ] - the [ 2 coloring 
meanses 220 or ] — it is the system which 3 coloring meanses 230 are alike, respectively, and is formed 
separately The individual system of the control means 2000 of drawing 6 can be constructed so that it 
can apply to the 1st coloring means 210, the 2nd coloring means 220, and the 3rd coloring means 230, 
respectively, as shown in drawing 7 . 

[0060] The computer 34 is connected to the control panel 80 by the side of the base 12 in drawing 6 and 
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drawing 7 . The control panel 80 is arranged in the base 12, and the motor 44 the 1st move means 14 

(linear motor), the 2nd move means 16 (linear motor), and for theta shafts is connected to the control 

panel 80. Moreover, the motors 62, 64, 66, and 68 shown in drawing 3 relevant to the ink-jet head 20 are 

connected to the control panel 80. The 1st move means 14 and theta shaft motor 44 move the table 46 

which operated by the instructions from a control panel 80, and carried the substrate 48 for light-tilter 

manufacture to Y shaft orientations, and it carries out an index in the direction of theta. 

[00611 Four motors 62, 64, 66, and 68 of the 2nd move means 16 operate by the instructions from a 

control panel 80, and carry out attitude control of the ink-jet head 20 to the substrate 48 on a table 46. 

[0062] Moreover, the robot 74 which is the substrate feeding-and-discarding appearance means shown 

bv drawing 4 can do control of operation by instructions of a computer 34 like dxa_dng6 . 

[0063] Below, the example of structure of the ink-jet head 20 is explained with reference to drawing^ 

and drawing 8 . , . , . , . , 

[0064] The ink-jet head 20 is a head which used the piezo-electric element (piezoelectric device), and as 
shown in drawing 8 (A), two or more nozzles 91 are formed in ink regurgitation side 20P of a main part 

90 The piezo-electric element 92 is formed to these nozzles 9 1 , respectively. 

[0065] As shown in drawings (B), the piezo-electric element 92 is arranged corresponding to the nozzle 

91 and the ink room 93. And as it is shown in drawin g! (D), (F), and (E), ink is pressurized and the ink 
drop 99 of the specified quantity is made to breathe out from a nozzle 91 by making a piezo-electric 
element 92 expand and contract in the direction of arrow Q by impressing applied voltage Vh, as shown 
in drawing 8 (C) to this piezo-electric element 92. v a * *u 
[0066] The ink-jet head 20 of drawing 6 is connected to the ink feed zone 97, and ink is supplied to the 
ink room 93 of drawing 8 from this ink feed zone 97. The thermometer 96 and the viscometer 95 are 
connected to the ink feed zone 97. A thermometer 96 and a viscometer 95 measure the temperature and 
viscosity of the ink held in the ink feed zone 97, and supply them to the ink management controller 98 as 
feedback signals SI and S2 of the state of the ink. . 

[00671 The ink management controller 98 gives the state of the temperature of ink, or viscosity as 
information for control to a computer 34 based on the feedback signals SI and S2 of the state of ink A 
computer 34 lets a control panel 80 pass, and sends the piezo-electric element driving signal S3 to the 
piezo-electric element drive circuit 101. The piezo-electric element drive circuit 101 can breathe out the 
ink drop 99 of the specified quantity according to the temperature and viscosity of ink based on this 
piezo-electric element driving signal S3 by supplying the applied voltage Vh according to the 
temperature and viscosity of ink at that time to the piezo-electric element 92 of drawing 8 . 
[0068] Below, with reference to drawing 9 - drawing 11 , the example which manufactures a light filter 

is explained by supplying ink to a substrate. 

T00691 The substrate 48 of drawing 9 is a transparent substrate, and the high thing of light-transmission 
nature is used for it with a moderate mechanical strength. As a substrate 48, transparent glass-substrate 
and acrylic glass, a plastic plate, plastic film, such surface treatment articles, etc. are applicable, tor 

[0070] For example, as shown in drawing 10 , two or more light-filter fields 105 are formed in the shape 
of a matrix on the substrate 48 of a rectangle configuration from a viewpoint which raises productivity. 
These light-filter fields 105 can be used by cutting glass 48 later as a light filter which suits a liquid 
crvsttil cUsdIsv 

[0071] In the light-filter field 105, as shown in drawing 10 , the ink of R, the ink of G, and the ink of B 
are formed and arranged by the predetermined pattern. As this formation pattern, as shown in drawing 
8 , there is a mosaic type, a delta type or the Square type, etc. other than a well-known stripe type 

[OO^ Drawing 9 shows an example of the process which forms the light-filter field 105 of gnawing! to 

[OO^Hn drawing 9 (a), the black matrix 1 10 is formed to one field of the transparent substrate 48. On 
the substrate 48 used as the foundation of a light filter, it is the method of a spin coat etc., a resin 
(preferably black) without light-transmission nature is applied to predetermined thickness (for example, 
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about 2 micrometers), and the black matrix 1 10 is established in the shape of a matrix by methods, such 
as the photo lithography method. The minimum display element surrounded with the grid of the black 
matrix 1 10 is called filter element, for example, it is the aperture of a size with a width [ of X shaft 
orientations / of 30 micrometers ], and a length [ of Y shaft orientations ] of about 100 micrometers. 
[0074] After forming the black matrix 1 10, it is giving heat at a heater, and it calcinates the resin on a 
substrate 48. 

[0075] As shown in drawing 9 (b), the ink drop 99 reaches a filter element 1 12. The amount of the ink 
drop 99 is sufficient amount in consideration of the volume decrease of the ink in a heating process. 
[0076] At the heating process of drawing 9 (c), if it fills up with the ink drop 99 to all the filter elements 
1 12 on a light filter, it will heat-treat using a heater. A substrate 48 is heated to predetermined 
temperature (for example, about 70 degrees C). Evaporation of the solvent of ink decreases the volume 
of ink. When a volume decrease is intense, an ink regurgitation process and a heating process are 
repeated until the thickness of ink films enough as a light filter is obtained. By this processing, the 
solvent of ink evaporates, and, finally only the solid content of ink remains and film-izes. 
[0077] In the protective coat formation process of drawing 9 (d), in order to dry the ink drop 99 
completely, predetermined-time heating is performed at predetermined temperature. For flattening of the 
protection of the substrate 48 of a light filter and the filter front face in which the ink film was formed, 
an end of dryness forms a protective coat 120. Methods, such as for example, the spin coat method, the 
roll coat method, and the RIPPINGU method, are employable as formation of this protective coat 120. 
[0078] At the transparent-electrode formation process of drawing 9 (e), a transparent electrode 130 is 
formed over the whole surface of a protective coat 120 using prescription of a spatter, a vacuum 
adsorption process, etc. 

[0079] At the patterning process of drawing 9 (f), patterning of the transparent electrode 130 is carried 
out to the pixel electrode to which opening of a filter element 1 12 was made further equivalent. 
[0080] In addition, in the case where TFT (Thin Film Transistor) etc, is used for the drive of a liquid 
crystal display panel, this patterning is unnecessary. 

[0081] Below, it returns to drawing 2 and the electronic balance 18, the cleaning unit 24 and the capping 
unit 22, and the camera 23 for alignment are explained briefly. 

[0082] The electronic balance 18 receives the ink drop 99 for 2000 drops from the nozzle 91 of the ink- 
jet head 20 in order to measure and manage one drop of weight of the ink drop 99 (refer to drawing 8 ) 
breathed out from the nozzle of the ink-jet head 20. The electronic balance 18 can measure correctly the 
weight of one drop of ink drop 99 by breaking the weight of 2000 drops of this ink drop 99 in the 
number of 2000. Based on the measurand of this ink drop 99, the amount of the ink drop 99 of the ink- 
jet head 20 which carries out the regurgitation is controlled the optimal. 

[0083] The cleaning unit 24 can perform periodically cleaning of the nozzle 91 grade shown in drawing 
8 of the ink-jet head 20 to at any time at the time of the inside of filter manufacture, or standby. The 
capping unit 22 puts a cap on these ink regurgitation side 20P at the time of the standby which does not 
manufacture a filter, in order to make it ink regurgitation side 20P of the ink-jet head 20 of drawing 3 
not dry. 

[0084] The ink-jet head 20 can make the upper part of the electronic balance 18, the cleaning unit 24, or 
the capping unit 22 position the ink-jet head 20 alternatively by moving to X shaft orientations by the 
2nd move means 16. That is, if the ink-jet head 20 is moved to for example, the electronic balance 18 
side even if it is in the middle of filter fabrication operation, the weight of an ink drop can be measured. 
Moreover, if the ink-jet head 20 is moved onto the cleaning unit 24, the ink-jet head 20 can be cleaned. 
If the ink-jet head 20 is moved onto the capping unit 22, a cap will be attached in ink regurgitation side 
20P of the ink-jet head 20, and dryness will be prevented. 

[0085] The camera 23 for alignment detects the alignment mark currently beforehand formed in the 
substrate 48, and detects the position of a substrate 48. 

[0086] Below, with reference to drawing 1 1 , the example of the manufacturing installation of the 
illustrated filter of operation is explained. 

[0087] At the step ST 1 of drawing 1 1 , vacuum adsorption pad 74D of the robot 74 of drawing 2 
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adsorbs the new substrate 48 of the substrate hold means 70, and conveys in the attachment-and- 
detachment work position P of the base 12. That is, the ** material of the substrate 48 is earned out on 
the table 46 of the 1st move means 14. This substrate 48 is dashed to gage-pin 46B of drawing ! , and a 
substrate 48 is positioned to a table 46. And a motor 44 operates, and it sets up so that the end face of a 
substrate 48 may become parallel to Y shaft orientations. The above is positioning and substrate 
alignment of the substrate of the step ST 2 of drawing ^ , and a step ST 3 . 

[0088] And a computer 34 calculates the starting position of the work which carries out the regurgitation 
of the ink in the step ST 4 of drawing 8 based on the information from the camera 23 for alignment, and 
the information on the observation camera 27 shell of drawin g.2 etc. 

[0089] On the other hand, at the step ST 5 of drawing 11 , the ink-jet head 20 moves in accordance with 
X shaft orientations, and it is located in the upper part of the electronic balance 18. And as Steps ST6, 
ST7, and ST8 of drawing 11 show, selection of loading of a parameter and a specification nozzle and the 
counter of the electronic balance 18 are cleared. And the regurgitation of the number of specification 
drops (the number of the appointed ink drops) is performed at a step ST 9. Thereby, the electronic 
balance 18 of drawing 2 calculates the weight per one drop of ink drop by measuring the weight of 2000 
drops of ink. . 

[0090] At the step ST 20 of drawing 11 , it judges whether it goes into the proper range denned 
beforehand, and the weight per drop of an ink drop moves to a step ST 12, in being proper. 
[0091] All the nozzles of the ink-jet head 20 of the measuring object are received in weight calculation 
of one drop of such an ink drop. After ending through Steps ST10, ST1 1, and ST12 of drawing U The 
ink-jet head 20 of drawing 3 moves to a drawing starting position in accordance with X shaft 
orientations at the step ST 13 of drawing 11 . a substrate 48 While moving to Y shaft orientations 
suitably and being positioned from the 1st move means 14, the ink-jet head 20 moves to X shaft 
orientations suitably by the 2nd move means 1 6, and is positioned. 

[0092] On the other hand, when there is no weight per one drop of ink drop in the proper range defined 
beforehand in a step ST 20, it moves to a step ST 21 and judges whether it is the range which can correct 
the weight of the ink drop. 

[0093] The computer 34 shown in drawing 7 makes a judgment of being the proper range of the weight 
of such an ink drop, and the range which can correct the weight etc. 

[0094] In a step ST 22 the computer 34 of drawing 6 With the signal from the ink management 
controller 12 obtained based on the signal of the feedback signals SI and S2 of the state of ink The state 
of ink is judged and a computer 34 is sending a respectively separate control signal to a 1st colonng 
means 210 corresponding, either of 230, or all the control panels 80. The control panel 80 with which 
the control signal was sent supplies the piezo-electric element driving signal S3 shown in drawing 6 to 
the piezo-electric element drive circuit 101. Thereby, the piezo-electric element drive circuit 101 
supplies the predetermined applied voltage according to the feedback signals SI and S2 of the state of 
the ink-jet head 20 to the piezo-electric element 92 shown in drawing 8 of the ink-jet head 20. That is, 
the drive wave of the piezo-electric element which is a piezoelectric device as shown in the step ST 22 
of drawing 11 is adjusted. Drawing 12 and drawing 13 show the example of adjustment of the applied 
voltage which is the drive wave of the piezo-electric element which is a piezoelectric device. 
[0095] Like drawing 13 (A), the amount of distortion of the piezo-electric element which is a 
piezoelectric device is controllable by changing the voltage of applied voltage. Or by changing the 
frequency of applied voltage like drawing 13 (B), the rate of strain of the piezo-electric element which is 
a piezoelectric device are controlled, and the load force and balance by viscosity of ink are maintained. 
[0096] In drawing 12 , an example of the applied voltage Vh supplied to a piezo-electric element is 
shown from the piezo-electric element drive circuit 101 of drawing 6 , and to the initial-setting dnve 
wave I of applied voltage Vh, when there is little discharge quantity of ink, an applied-voltage value is 
increased like the drive wave II for it. On the other hand, when there is much discharge quantity of ink, 
the small drive wave 12 of a voltage value is supplied to the initial-setting drive wave I. In this case, the 
wave time t is the same. The example of drawing 12 is the case where the voltage of applied voltage Vh 
is changed, as shown in drawing 13 (A), and it has controlled the amount of distortion of a piezoelectric 
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device 

[0097] Next, at Steps ST14 and ST15 of drawing 11 , as shown in all drawing! on a substrate, two or 
more light-filter fields 105 are formed for example, with a stripe type. 

[00981 The ink-jet head 20 of drawing 1 or the 1st coloring means 210 of the filter manufacturing 
installation 10 of drawing 3 , the 2nd coloring means 220, and the 3rd coloring means 230 is made to 
carry out the regurgitation of the any 1 color of R (red), or G (green) and B (blue) preferably. 
[0099] it is shown in drawing 5 ~ as - the 1st coloring means 210 - a substrate 48 - receiving - red 
ink - independent - coloring - the [ and ] - ink with 2 green coloring meanses 220 is colored to a 
substrate 48, and the 3rd coloring means 230 colors blue ink to a substrate 48 That is, if a substrate 48 
passes and goes in order to the 1st coloring means, the 2nd coloring means, the 3rd coloring means, and 
210 220 230 red ink is colored at first to a substrate 48, and green ink is colored the degree, and blue 
ink is co'lored at the end, and a light-filter field can be made. And during movement of such ^a substrate 
48 a substrate 48 can dry the colored ink on that spot from passing the dryness meanses 1000, 1001, and 
1002. Therefore, it can raise drying the manufacture efficiency of a light filter, and the problem that 
colored ink will move and color it other portions by un-drying is not produced, either. 
[0100] Moreover, as drawing 11 or drawing 13 showed, in the state of each ink drop of a red ink drop, a 
green ink drop, and a blue ink drop, the control means which supply applied voltage can supply applied 
voltage to the driver element of each ink-jet head 20 of the 1st coloring means, the 2nd coloring means, 
and the 3rd coloring means according to the state of those ink drops separately. Since it is such, in the 
3rd coloring means, there is no 1st coloring means, and the amount of ink of each color can be corrected, 
and efficiently, to a substrate 48, each ink drop is changed into the optimal state, and it can form and go 
[ it can reach the target, and ]. . , - 

0101] And when manufacturing a light filter, supervising suitably the weight of one drop of ink drop ot 
the ink of each color, the state where proper ink discharge quantity can be taken out during light-filter 
manufacture can be held by changing, the value, i.e., the voltage value, of applied voltage, or changing 

[OloTsnice the ink-jet head 20 can be independently moved to X shaft orientations by the 2nd move 
means 16 and can be positioned, the ink-jet head 20 can be cleaned in the cleaning unit 24 of drawing^ , 
and can be maintained, or a cap can be followed in the capping unit 22, and it can do suitably the work 
which measures the weight of an ink drop with the electronic balance 18 in the middle of [at the time ot 
light-filter formation work ]. That is, the ink-jet head 20 can be independently sent to the sky by the side 
of the cleaning unit 24, the capping unit 22, or the electronic balance 18 at X shaft orientations. From 
this, the maintenance of the ink-jet head 20, the gravimetry of an ink drop, etc. can be performed 
efficiently smoothly easily, without stopping manufacture operation of a light filter. 
[0103] Moreover, since the substrate attachment-and-detachment work position P is located in the front 
side of the ink-jet head 20 and the 2nd move means 16 and the 2nd move means 16 has it in the upper 
part which got used from the 1st move means 14, the attachment-and-detachment work of a substrate 48 
can be done easily, without being interfered by this 2nd move means 16 and ink-jet head 20. For this 
reason, exchange of a substrate 48 can be performed efficiently easily smoothly, without being 
restrained in the position of the ink-jet head 20 etc. , 
[0104] this invention is not limited to the gestalt of the above-mentioned implementation, but can make 
change various in the range which does not deviate from a claim. 

[0105] The filter manufacturing installation of this invention is not limited to manufacture of the light 
filter for liquid crystal displays, and can be applied to EL (electroluminescence) display device. EL 
display device is an element made to emit light using discharge (fluorescence and phosphorescence) ot 
the light at the time of having the composition which sandwiched the thin film containing inorganic [ ot 
fluorescence nature ], and an organic compound by cathode and the anode plate making an exciton 
(exciton) generate by making an electron and an electron hole (hole) pour in and recombine with the 
aforementioned thin film, and this exciton deactivating. A spontaneous light full color EL display device 
can be manufactured by carrying out ink-jet patterning of the material which presents red, green, and the 
blue luminescent color among the fluorescence nature material used for such an EL display device on 
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element substrates, such as TFT, using the manufacturing installation of this invention. The substrate of 

such an EL display device is also included in the range of the filter in this invention. 

[0106] The filter manufacturing installation of this invention may have the process which performs 

surface treatment, such as plasma, UV processing, and distributor shaft coupling, to the front face of the 

layer used as a resin resist, a pixel electrode, and a lower layer so that EL material may tend to adhere. 

[0107] And EL display device manufactured using the light-filter manufacturing installation of this 

invention can be used also as the light source with the application to low information fields, such as a 

segment display and the still picture display of whole surface simultaneous luminescence, for example, a 

picture, a character, and a label, or a point, a line and a field configuration. Furthermore, it is possible to 

obtain the full color display device which excelled [ brightness / high ] in responsibility by beginning the 

display device of a passive drive and using active elements, such as TFT, for a drive. 

[0108] Furthermore, if the ink-jet patterning technology of this equipment is presented with a metallic 

material or an insulating material, direct detailed patterning, such as metal wiring and an insulator layer, 

becomes possible, and it can apply also to production of a new highly efficient device. 

[0109] Moreover, although the ink-jet head 20 of the illustrated filter manufacturing installation can 

carry out now the regurgitation of the ink of one kind in R.G.B, of course, it can also perform carrying 

out the regurgitation of two kinds or three kinds of ink of these simultaneously. 

[01 10] Moreover, although the 1st move means 14 and the 2nd move means 16 of the filter 

manufacturing installation 10 use the linear motor, they can also use not only this but other motors and 

actuators of a kind. 

[01 1 1] In the gestalt of operation of this invention, although it has arranged in drawing 5 in order of the 
1st coloring means, the 2nd coloring means, and the 3rd coloring means and the regurgitation of the ink 
is carried out to a substrate 48 in red and green and blue turn, not only this but this turn can be replaced. 
[0112] In the gestalt of operation of this invention, in the manufacturing installation of this light filter 
that used the ink-jet head, in case discharge of the ink drop from an ink-jet head is performed, the 
gravimetry of the discharge quantity of an ink drop is performed in the middle of discharge work before 
the discharge work of the ink drop from an ink-jet head with a gravimetry means. Thereby, the discharge 
quantity of an ink drop can be controlled from the weight of an ink drop, and a light filter with sufficient 
quality with few irregular colors can be obtained so that variation may decrease, the discharge quantity, 
i.e., the ink coverage, of an ink drop. An image processing like before is performed, and it is not 
necessary to measure the state of an ink drop, to measure ink concentration for permeability neither by 
measurement nor reflective measurement, or to carry out flight configuration measurement of the ink 
drop by the laser beam etc., and an ink drop only carries out a gravimetry in the gestalt of operation of 
this invention, and discharge quantity (weight) of an ink drop can be managed, always or when required. 

[01 13] In the gestalt of operation of this invention, although the weight of an ink drop is measured with 
the electronic balance, not only this but methods other than an electronic balance can perform a 
gravimetry. Moreover, the number of the ink drops received with an electronic balance when carrying 
out the gravimetry of an ink drop is measured in response to one drop or 10000 drops on the saucer of a 
balance, and even if it divides it by the number of ink drops, of course, it is not cared about. Moreover, 
also in the unit of an ordinary nozzle unit or red, green, and the ink-jet head of each blue color, the 
gravimetry of an ink drop can be performed also per one nozzle of an ink-jet head. 
[0114] Moreover, even if it is one sheet of the substrate to which one light filters gathered even if it was 
a time of manufacturing one light filter as a stage to carry out a gravimetry, it can carry out also by an 
ink-jet head setting once carrying out a scan. 

[0115] Even if the configuration of the saucer of an electronic balance is for example, a circle 
configuration, it may be a square configuration. Moreover, as long as a weight can measure correctly 
with an electronic balance, you may set up the size of the saucer of the width of face equivalent to a part 
for the width of face of a light filter. 
[0116] 

[Effect of the Invention] In invention of a claim 1, the gravimetry of the ink discharge quantity from an 
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ink-jet head can be carried out to the substrate of a filter before the work which carries out the 
regurgitation of the ink, or during regurgitation work, and the weight of the ink drop from an ink-jet 
head can be managed. By this, ink discharge is stabilized, variation decreases in an ink coverage, and, as 
a result, a filter with sufficient quality with few irregular colors can be obtained. 
[0117] At the filter manufacturing installation of invention of a claim 2, a driver element is a piezo- 
electric element and control means control the rate of strain of a driver element by changing the 
frequency of pulse-like applied voltage. Thereby, control means can breathe out a proper quantity of an 
ink drop, if the rate of strain of a driver element are controlled by changing the frequency of pulse-like 
applied voltage based on the weight of an ink drop. 

[0118] At the filter manufacturing installation of invention of a claim 3, a driver element is a piezo- 
electric element and control means control the amount of distortion of a driver element by changing the 
voltage of pulse-like applied voltage. Thereby, control means can control the amount of distortion of a 
driver element by changing the size of the voltage of pulse-like applied voltage based on the weight of 
an ink drop, and can breathe out the proper amount of an ink drop. 

[0119] In invention of a claim 4, a gravimetry means is dividing the weight of determination and two or 
more of its ink drops for two or more ink drops by the number of ink drops from an ink-jet head, and 
computes the weight of one drop of ink drop. Thereby, the weight of one drop of ink drop can be 
measured correctly. 

[0120] In the filter manufacturing installation of invention of a claim 5, in case a gravimetry means 
manufactures a light filter, it computes a weight about the red and green which are breathed out from an 
ink-jet head to a substrate, and one drop of blue ink drop. Thereby, in case a light filter is manufactured, 
the weight of red, green, and one drop of blue ink drop can be computed separately, respectively. 
[0121] Invention of a claim 6 can carry out the gravimetry of the ink discharge quantity from an ink-jet 
head in the middle of regurgitation work before the work which carries out the regurgitation of the ink to 
the substrate of a filter, and can manage the weight of the ink drop from an ink-jet head. By this, ink 
discharge is stabilized, variation decreases in an ink coverage, and, as a result, a filter with sufficient 
quality with few irregular colors can be obtained. 

[0122] At the filter manufacturing installation of invention of a claim 7, a driver element is a piezo- 
electric element and control means control the rate of strain of a driver element by changing the 
frequency of pulse-like applied voltage. Thereby, control means can breathe out a proper quantity of an 
ink drop, if the rate of strain of a driver element are controlled by changing the frequency of pulse-like 
applied voltage based on the weight of an ink drop. 

[0123] At the filter manufacturing installation of invention of a claim 8, a driver element is a piezo- 
electric element and control means control the amount of distortion of a driver element by changing the 
voltage of pulse-like applied voltage. Thereby, control means can control the amount of distortion of a 
driver element by changing the size of the voltage of pulse-like applied voltage based on the weight of 
an ink drop, and can breathe out the proper amount of an ink drop. 

[0124] In invention of a claim 9, a gravimetry means is dividing the weight of determination and two or 
more of its ink drops for two or more ink drops by the number of ink drops from an ink-jet head, and 
computes the weight of one drop of ink drop. Thereby, the weight of one drop of ink drop can be 
measured correctly. 

[0125] In the filter manufacturing installation of invention of a claim 10, in case a gravimetry means 
manufactures a light filter, it computes a weight about the red and green which are breathed out from an 
ink-jet head to a substrate, and one drop of blue ink drop. Thereby, in case a light filter is manufactured, 
the weight of red, green, and one drop of blue ink drop can be computed separately, respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The filter manufacturing installation which manufactures a filter by reaching the target ink to 
the substrate characterized by providing the following. The ink-jet head which has the driver element 
driven with applied voltage in order to breathe out an ink drop to a substrate. A gravimetry means to 
measure the weight of the ink drop breathed out from the ink-jet head, and control means which change 
the applied voltage given to the driver element of an ink-jet head based on the weight of the ink drop 
measured by the gravimetry means. 

[Claim 2] It is the filter manufacturing installation according to claim 1 which controls the rate of strain 
of a driver element by a driver element being a piezo-electric element and control means changing the 
frequency of pulse-like applied voltage. 

[Claim 3] It is the filter manufacturing installation according to claim 1 which controls the amount of 
distortion of a driver element by a driver element being a piezo-electric element and control means 
changing the size of pulse-like applied voltage. 

[Claim 4] A gravimetry means is a filter manufacturing installation according to claim 1 to 3 which 
computes the weight of one drop of ink drop by dividing the weight of two or more of the ink drops by 
the number of ink drops in response to two or more ink drops from an ink-jet head. 
[Claim 5] A gravimetry means is a filter manufacturing installation according to claim 4 which 
computes a weight about the red and green which are breathed out from an ink-jet head to a substrate in 
case a light filter is manufactured, and one drop of blue ink drop. 

[Claim 6] It is the ink gravimetry method used for the filter manufacturing installation which 
manufactures a filter by reaching the target ink to a substrate. The weight of the ink drop breathed out 
from the ink-jet head which has the driver element driven with applied voltage in order to breathe out an 
ink drop to a substrate is measured, control means The ink gravimetry method in the filter 
manufacturing installation characterized by what the applied voltage given to the driver element of an 
ink-jet head based on the weight of the ink drop measured by the gravimetry means is changed for. 
[Claim 7] It is the ink gravimetry method in the filter manufacturing installation according to claim 6 
which controls the rate of strain of a driver element by a driver element being a piezo-electric element 
and control means changing the frequency of pulse-like applied voltage. 

[Claim 8] It is the ink gravimetry method in the filter manufacturing installation according to claim 6 
which controls the amount of distortion of a driver element by a driver element being a piezo-electric 
element and control means changing the size of pulse-like applied voltage. 

[Claim 9] A gravimetry means is the ink gravimetry method in the filter manufacturing installation 
according to claim 6 to 8 which computes the weight of one drop of ink drop by dividing the weight of 
two or more of the ink drops by the number of ink drops in response to two or more ink drops from an 
ink-jet head. 

[Claim 10] A gravimetry means is the ink gravimetry method in the filter manufacturing installation 
according to claim 9 which computes a weight about the red and green which are breathed out from an 
ink-jet head to a substrate in case a light filter is manufactured, and one drop of blue ink drop. 
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Drawing 131 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 11] 
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